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摘 要 





MnO2，研究了影响合成介孔 NiO、MnO2 因素，并对其电容性能进行了研究。 
1.当表面活性剂 SDS 用量为 0.4g/ml，水热反应温度为 100℃、水热反应时间
为 4h 时，所合成的介孔 NiO 材料具有 高的比容量，在电流密度为 0.5A/g 时
比容量为 731F/g，500 个循环后容量保持率为 63.8%。 
2.在氧化镍中掺杂不同比例的氧化钴合成了具有海胆形结构的钴镍复合氧化
物，适量氧化钴的掺入使得材料的比容量和循环性能都有所提高，当钴镍比为 1：
4 时，在 0.5A/g 电流密度下，比容量可达到 1348F/g，氧化钴含量越高循环性能
越稳定。 
3. 用 Brij35 和 CTAB 分别成功的合成了介孔 NiO，实验表明用 Brij35 合成的
NiO 样品具有较高的容量，且大功率性能优良。而用 CTAB 为模板合成的 NiO
则比容量较低，仅为前者的 1/2。 
4.在表面活性剂(SDS)用量为 0.2g/ml，用萃取法除去模板的情况下合成的介孔
MnO2 在 0.1A/g 电流密度下达到 258F/g，1A/g 电流密度下达到 174 F/g，拥有
高的比容量和 好的倍率性能。 
5. 用 CTAB 为模板成功的合成了具有花状球形颗粒的 MnO2，通过不同温度
煅烧发现在 200℃煅烧 5h 后，产物具有 佳的性能，在 0.1A/g 的电流密度下，
比容量能达到 195F/g。 
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Abstract 
As a novel energy-storage system, supercapacitors with characteristics of long 
cycle-life and high rate charge-discharge capability can be applied in many fields. As 
we know the electrochemical properties of the materials of supercapacitors have a 
compactly relation to the sample microstructure, crystalline morphological and 
specific surface area. The mesoporous materials exhibit a high surface area, narrow 
pore size distribution, large pore volume. In this work, mesoporous NiO, MnO2 were 
synthesized successfully by a soft template method and the the factors of influence on 
mesoporous NiO, MnO2 synthesis and capacitive properties were also investigated. 
1. Mesoporous NiO obtained via a hydrothermal process (4hours and 100 ℃) 
employing 0.4g/ml sodium dodecyl Sulfate (SDS) as surfactant. The specific 
capacitance using the mesoporous NiO as active materials in a capacitor reached 
731F/g at the current density of 0.5A/g. After 500cycles, the capacitance is still 63.8% 
of the first cycle. 
2. submicron ball shape mesoporous cobalt-nickel oxides composite were 
successfully synthesized using NiCl·6H2O and CoSO4·7H2O. The specific capacitance 
and cycle-life are improved after cobalt adding. A specific capacitance of 1438 F g−1 
has been obtained at the discharge current density of 0.5A /g from the composites 
when NiCl·6H2O / CoSO4·7H2O molar ratio is 4:1. The higher proportion of cobalt 
oxides is, the more exellent of the cycle performance can be demonstrated. 
3. Mesoporous NiO obtained using Brij35 as soft-template has the higher 
capacitance than using CTAB as soft-template. The specific capacitance is 467F/g and 
350 F/g at current density of 0.5A/g and 1.5A/g respectively. While mesoporous NiO 
prepared by CTAB as soft-template has low capacitance which  value is only 1/2 of 
the former. 
4. Mesoporous MnO2 prepared by chemical coprecipitation method using sodium 
dodecyl Sulfate (SDS) as surfactant. The composite has the best electrochemical 
performance when the sodium dodecyl Sulfate (SDS) is 0.2g/ml and the template 
removed by solvent. The specific capacitance is 258F/g and 174 F/g at current density 















5. The ball mesoporous MnO2 with Flower shape were successfully prepared 
using CTAB as solft template. The composite has the best electrochemical 
performance when calcined temperature is 200℃. The specific capacitance is 195F/g 
at current density of 0.1A/g. 
 
































60 亿，比 18 世纪末期增加了 2 倍多，而能源消费据统计却增加了 16 倍多。 据
IEA 发布的《世界能源展望 2007》预测，全球 2005 年到 2030 年间的一次能源












早在 1945 年人们就研究电容器储能的原理，当极板间提供电荷为+q 和-q 时，极
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容器的商业应用。1980 年该公司商业化的双电层电容器（EDLC）商标化为
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